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The endogenous nitrogen level for each dog was first de termined by feeding the non-protein basal diet to provide 80 cai. per day per kilogram of body weight. A second endogenous period was determined toward the end of the series and an average figure for the two periods was used in the calcula tions. In the case of three dogs whose two endogenous levels differed, a third determination was made, and an average of the three figures was used in the calculations.
When placed on each of the different diets, the dogs were given a three-day adjustment period before the collection was begun. On the 4th day and three succeeding days the feces and urine were collected. The urine and feces of each dog were pooled separately for the 4-day period. The urine was acidified with sulfuric acid, collected under toluene and refrigerated.
The nitrogen in the urine was determined by mature animal was better equipped than the young dog to resist the effect of the antitryptic substance in egg albumin. Severe diarrhea resulted from feeding the 40% albumin diet and it was necessary to incorporate in the diet celluflour, 10%, and agar, 10 gm daily to overcome the condition. %0.20.20.20.26.06.04.050.0100.00.014,600 LU.'210 I. U.47.02.51.510.079.0mg %0.20.2.0.20.26.06.04.050.0100.00.014,600 LU.4210 I.U.4 1Axelrod, H. E., A. F. Morgan and S. Lepkovsky, J. Biol. Chein., 160: 155, 1945 . 3Primex, hydrogenated vegetable fat. *To the egg albumin diet 0.03 mg % biotin was added. *Per dog per day.
The protein-free or basal periods were also repeated with this modified diet. Seven-day adjustment periods were al lowed with each change of diet. The diets were made up as shown in table 1 except that 40% egg albumin was incorpor ated at the expense of a similar amount of sucrose. The actual nitrogen content of the resulting diet was 5.4%, 33.4% protein.
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It has been established (Lineweaver and Murray, '47 ) that the antitryptic activity of egg white is identified with the ovomucoid and that the inhibitory activity is specific for trypsin and destroyed by denaturation of the ovomucoid. Ex posure to heat of a water solution aj; 80Â°C. for one-half hour at pH 3 to 7 had little effect on the antitrypsin but at pH 9 produced at least 90% destruction of it. In the dry state the antitrypsin is more stable to heat, apparently, for heat ing at 60Â°, 110Â°and 140Â°C. for 18 hours was required for reductions of 40, 94 and more than 99% of the inhibitory activity.
In the growth study with dogs (Mabee and Morgan, '51) an attempt was made to destroy the trypsin inhibitor present in the egg albumin. This was done by heating a suspension of the daily food ration for one of the dogs in a double boiler to 73Â°C.Subsequent tests were conducted to determine the effect of this procedure on the trypsin inhibitory potency of the egg albumin. Furthermore, dry samples of this protein were subjected to heat at temperatures varying from 60Â°t o 150Â°C. for varying periods of time in order to determine the heat lability of the inhibitor in this particular egg white preparation.
The inhibitory effect of the egg albumin samples was de termined by a method similar to that outlined by Westfall and Hauge ('47) . Our procedure deviated in: (a) the use of crystalline trypsin 2 instead of the crude pancreatic extract ; (b) a prolongation of the incubation period by 5 minutes ; and (c) determination of the degree of digestion by analysis for free tyrosine in the final mixture with the Folin and Ciocalteu ('29) reagent as described by Anson ('38) . Forty micrograms of trypsin per milliliter were found to give a suitable concentration.
With raw dry albumin as the substance of reference for the inhibitory potency, the suitable concentration for maxi mum inhibition was determined. When increasing concen trations of egg albumin were plotted against the logarithm 1Crystalline trypsin, Armour. In order to duplicate the heating procedure used in pre paring the diet for feeding one of the young dogs, a mixture of the diet and water was heated in a water bath of 84Â°till the mixture reached the temperature of 73Â°C. The tubes were either removed and cooled or held at 73Â°Cfor 10 min utes. A homogeneous mixture necessary for uniform diges tion was obtained by the use of a blender without loss of the inhibitory potency as a result of the beating (table 2) . This conforms with the finding of Rose and MacLeod ( '23) that beaten raw egg white was no more digestible by young women subjects than the unbeaten white. The belief that the beating of raw egg or egg white in eggnogs is a practical means of decreasing the antitryptic property of the egg white is apparently without foundation.
RESULTS AND DISCUSSION
The data for all periods for each of the 6 dogs fed the 1% protein diets are shown in table 3. Although there was some spread in the values obtained, it is clear, as is shown in the summary (table 4) , that the egg albumin and the defatted whole egg were superior to the other proteins for maintenance of nitrogen balance in normal young adult dogs. Casein was
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oÂ §goCsHe-oo co ic io 01 oc 01 co ce ce so ,-< so to to ai LO oo LO io ao so ao so ao TfvP although for the latter purpose the relatively high cystinemethionine content of beef muscle protein might be expected to render it effective. The deficiency must lie elsewhere. The change in position of the egg albumin from lowest in growth to highest in maintenance value (table 5) was due largely to the lower protein level used in the balance experi ment, with consequent decrease in the amount of antitrypsin in the diet. There was little improvement in the capacity of the mature dogs to denature the antitrypsin, since the ap parent digestibility of the 40% albumin diet was 53% in the mature dogs (table 6) and 49% in the young growing ani mals. It is usually assumed that the antitrypsin of egg white
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is completely denatured by the gastric hydrochloric acid. In spite of the supposedly high acidity of the dog's gastric se cretion, relatively little denaturation occurred in the digestive tracts of the dogs of this colony. With 7% albumin in the diet the true digestibility of the protein was found to be 84% (table 4) , as compared with The results shown in table 7 on the effect of heating the diet upon the antitrypsin of the egg white represent the average of 6 samples from three different series of experi ments. Since the results varied from day to day as much as 10%, the differences do not seem significant. Under the conditions of this experiment the inhibitory potency of the egg albumin present in the diet was undiminished due to heating at 73Â°C. for this length of time.
The inhibitory factor was also rather stable to heat when samples of egg albumin in the dry state were subjected to temperatures of from 80Â°to 150Â°C. for periods of from one to 18 hours (table 8) . No significant lowering of inhibitory potency was observed except in samples heated to 150Â°.The inactivation of the inhibitor progressed somewhat slowly with time.
It is evident that very little change in the antitryptic qual ity of the egg albumin followed the heating of a suspension of the diet at 73Â°C. for 10 minutes. Nevertheless some improve ment was seen in the condition of the young dog fed this prep aration (Mabee and Morgan, '51). The antitrypsin of this sample of egg albumin was more stable to dry heat than the samples used by Lineweaver and Murray ( '47) , since exposure to 80Â°and 100Â°for 18 hours caused only 4 and 6% reductions in inhibitory activity instead of the 40 and 94Cf reductions reported by the former authors. Exposure to 150Â°for 18
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hours produced complete destruction of inhibition in both studies. This conforms with the findings of Mecham and 01-cott ('47) that heating proteins for 18 hours at 110Â°to 153Â°c aused little change except in solubility, but at and above 153Â°e xtensive decomposition occurred. Complete denaturation of the antitryptic protein may be necessary to prevent the in hibition. Simultaneous decomposition of the other proteins of the egg albumin may be expected to occur under these conditions. These results cast doubt on the desirability of incorporating egg white in any form into dog foods. Since long continued heating at high temperatures is required for the destruction of the antitrypsin, and since concomitant denaturation of the other proteins of the egg white is likely to occur, little value can be ascribed to egg white in canine nutrition. The situation is apparently quite different with respect to the rat (Ruegamer et al., '50; Mitchell and Beadles, '50 ) and the human (Hawley et al., '48) , in which species complete util ization of the egg albumin was observed. The experiments of Bateman ('16) with dogs, cats, rab bits and men indicated only 50 to 75% digestibility of raw egg white and diarrhea usually resulted when appreciable amounts were ingested.
A recent study of the utilization of raw and heated egg white using two men as subjects (Scudamore et al., '49) in dicated no depression of nitrogen balance when this protein contributed 40% of the 50-gm daily protein intake used. The total daily calorie intake was 2,500 and the contribution made by the egg white to the total diet was therefore about 3.2%. The absorption of the unheated egg white was 68 to 77% in the two subjects, as compared with 73 and 80% for unheated lactalbumin. The decrease was thus 5 and 3%, figures which are fairly comparable with the 12% decrease shown by our dogs which received unheated egg white at a 7% calorie level. The heated egg white, wet autoclaved, temperature and time not stated, both without and with 4 gm ovomucoid was better absorbed than the lactalbumin. Obviously, this processing was effective for the destruction of antitryptic activity for these human subjects.
The long-assumed superiority of meat protein in the dog's diet may also well be questioned with reference to the main tenance of adult animals. Both casein and peanut flour al lowed slightly but significantly better nitrogen utilization in these experiments than did beef muscle. This could hardly be due to any damage incurred in the preparation of the beef powTder, since its growth value was found to be of a high order.
SUMMARY
Five partially purified proteins which had been previously evaluated for efficiency in promoting the growTth of cocker spaniel dogs were examined by the nitrogen balance method, with 6 young adult dogs of the same strain as subjects. At a 7% level in the diet the true digestibilities were: beef mus cle 98, casein 97, whole egg 96, peanut flour 93, egg albumin 84. The biological values were : egg albumin 89, whole egg 86, casein 68, peanut flour 61, beef muscle 57.
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At a 40% level in the diet the true digestibility of the egg albumin, tested with two fully mature dogs, was found to be 54%. Since in the young dogs the corresponding value was 49%, no improvement with age in ability to denature the antitrypsin of egg white can be said to have occurred.
Vigorous beating in a blender of egg white suspensions did not decrease their antitryptic activity, nor did heating the suspensions at 73Â°for 10 minutes. Dry heating at 80Â°or 100Â°C. for two to 18 hours produced insignificant changes in the antitryptic activity, but heating at 150Â°for one, two and 18 hours destroyed 59, 73 and 100% of this activity. Com plete denaturation and partial decomposition of the anti tryptic protein appeared ncessary for prevention of the in hibitory effect.
The vulnerability of the dog to the antitryptic action of egg white is contrasted with the excellent utilization of this protein by young and adult rats and by adult humans.
The low value of beef muscle protein for maintenance of adult dogs as compared with its superior value for growth may be due to changes in amino acid requirements from those preponderantly for muscle and organ growth to those for protein in hair and secretions.
